Introduction
Asylum-seeking children and adolescents form a vulnerable group in Western host countries. [1] [2] [3] [4] [5] [6] Experiences of war, violence, killing or torture, as well as the losses suffered, increase the risk for mental distress and the development of psychiatric disorders. 1, 4, [6] [7] [8] Not only do asylum seekers suffer from past losses or traumatic experiences, they also face further difficulties upon arrival in a host country. 1, 2, 4, 6, 8 Factors that have been reported to negatively affect the mental health of asylum-seeking children are parental psychosocial and psychiatric problems, perceived discrimination, resettlement stressors, poor financial support and changes of residence in the host country. 1, 4, 5, [7] [8] [9] [10] [11] [12] Reported protective factors are support from family and friends and positive school experiences. 1, 4, [6] [7] [8] The vulnerability of asylum-seeking children has been recognized by policymakers at the European level. European Council Directive 2003/9/EC defines minimum standards for the reception of asylum seekers, and specifies that Member States shall take into account the specific situation of vulnerable persons such as minors. In this light, the Directive asserts: 'The best interests of the child shall be a primary consideration for Member States when implementing the provisions of this Directive that involve minors'. To develop policies that take the best interests of asylum-seeking children into account, it is essential to have insight into which factors in the host country affect the health and well-being of these children.
Residential mobility has been shown to be associated with increased behavioural and mental health problems in children in the general population. 13, 14 Three studies have described a negative association between relocations and the mental health of asylum-seeking or refugee children. A cross-sectional study in Denmark showed that children aged 4 to 16 years, who had been exposed to four or more relocations, had an increased risk of mental health problems. 10 In a cross-sectional study among refugee children in Denmark, there was a greater risk of mental health problems among children who had changed schools several times. 9 In a study among adolescent refugees in Canada, the number of residences since birth was greater for boys with a mental health diagnosis than for boys without such a diagnosis. 11 This association was not found in girls. A cross-sectional study in The Netherlands, however, did not find an association between the number of relocations and mental health of 267 children measured with self-rated or multi-informant Strengths and Difficulties Questionnaire (SDQ) scores. 12 However, available data stem from cross-sectional studies only, which is a considerable limitation when studying a time-dependent factor like relocations. In addition, the studies involved rather small numbers of children, and had limited possibilities for looking into the interplay with other factors and into different relocation-indicators.
A recent review in the Lancet states that longitudinal studies that provide insight into the effect of the interplay of mental health predictor variables are needed to allow the development of policies that keep the negative consequences for child and adolescent health and well-being to a minimum. 4 Our study provides such longitudinal analysis, and includes data collected over a considerable time span (2000-08) for a large number of asylum-seeking children (8047). The combination of individual, social unit, reception and health data allows for a unique analysis of the effect of relocations on the mental health of asylumseeking children and the interaction with other factors.
This study aimed to assess whether relocations affect the mental health of asylum-seeking children and to identify whether the effect of relocations is greater in children assumed to be particularly vulnerable to mental distress. The first hypothesis is that the annual relocation rate and the number of relocations between asylum-seeker centres are associated with an increased incidence of newly recorded mental distress problems among asylum-seeking children. The second hypothesis is that the effect of relocations on the incidence of newly recorded mental distress problems is greater in vulnerable children.
Methods

Context
During the asylum procedure, asylum seekers in The Netherlands are provided accommodation in an asylum-seekers centre. Asylum-seeker centres in The Netherlands are managed by the Central Agency for the Reception of Asylum Seekers (COA). Asylum seekers are randomly allocated to the various centres in the country. In 2000, the COA provided housing to approximately 78 000 asylum seekers in 236 asylumseeker centres. In 2008, approximately 20 000 asylum seekers were housed in 57 asylum-seeker centres (http://www.coa.nl/).
Asylum seekers in The Netherlands have freedom of movement. All asylum-seeking children in The Netherlands are entitled to education. Depending on the local and individual situation, they will attend a school in the asylum-seeker centre or in the community.
Health system
Entitlement to health care for asylum applicants in The Netherlands does not differ much from the entitlements of residents of The Netherlands. All applicants under the care of the COA have health insurance coverage through a contract between the COA and a health insurer and are entitled to all available health care with the exception of in vitro fertilization and gender transformation.
During the study period, all newly arrived asylum seekers were offered a non-mandatory health assessment by a youth health nurse and a youth health physician of the Community Health Services for Asylum Seekers (MOA) within 6 weeks after arrival. The objective of this assessment was to assess the child's physical and mental health status as well as potential health risks, and to provide health education. Official data on the uptake of the initial health assessment were not available, but managers estimated the uptake to be at least 90% during the study period.
During their stay in reception, all asylum-seeking children were also offered preventive child health care (PCH) assessments as defined in the basic package of the Dutch standard PCH. 15 Because of the vulnerability of asylum-seeking children, the assessment frequency was the same as for children attending special needs schools. Standard PCH assessments by the MOA nurses and physicians were offered once every 2 years. One of the purposes of these assessments was early detection of parenting and developmental problems.
Primary curative health care was offered by family physicians and MOA nurse practitioners. Depending on the problem and needs, children with psychosocial and/or mental health problems could be referred to social services or mental health care services. During the study period, preventive and primary care health services were provided at, and all other services outside, the asylum-seeker centres.
Study population
The study population consisted of accompanied asylum-seeking children aged 4 years up to and including 17 years, who arrived in The Netherlands between 1 January 2000 and 31 December 2007, lived with at least a female caregiver and stayed for at least 1 year. Children in reception with a male caregiver only were excluded, as they were very small in number and could not be included in the analysis of maternal risk factors. Children were included from the age of 4 years, as preventive health services for younger children were offered by another organization. Children born in The Netherlands were not included, as the number that met the selection criteria with respect to age was too small for separate analysis. Unaccompanied minor asylum seekers (UMAS) were excluded, as relocation arrangements and risk factors might be different for this group. During the study period, the reasons for relocating asylum seekers were generally administrative in nature, and almost entirely related to the opening and closing of asylum-seeker centres and the policy of keeping occupancy rates high. Occasionally, relocations may have taken place on request (e.g. for family reasons) or for health reasons (e.g. proximity of a specialized hospital).
Ethics
In line with Dutch legislation, the MOA privacy statement included a statement on the use of the data for epidemiological purposes. Unique identifying numbers in the database were encrypted before the data were made available for research. Because only data collected for health care purposes were used, the medical ethics review committee (METC) of the Academic Medical Center at the University of Amsterdam stated that no METC approval was required (letter W12-276#12.17.0315).
Study data
Data were extracted from a unique electronic registration system that contains nationwide longitudinal demographic and reception data of COA, as well as health care data. MOA staff and family physicians recorded health and psychosocial data, based on their findings during preventive and curative consultations in paper medical records. They used the problem-oriented record (POR) method. 16 In the POR method, main and chronic health problems are recorded on the problem list along with the International Classification of Primary Care (ICPC) code, date of diagnosis and a short open field description. Problem list information was entered in the MOA electronic medical record system. All data from the MOA electronic records system were included in a database for epidemiological analysis. The dataset contains a family number that allows for analysis of demographic and health data on family members.
Case definition
Mental distress case attribution was done using a selection of ICPC codes that reflect mental, behavioural, or psychosocial problems as well as the date the ICPC codes were recorded on the child's problem list. The following ICPC codes were included: P01 (Feeling anxious/nervous/tense); P02 (Acute stress reaction); P03 (Feeling depressed); P04 (Feeling/behaving irritable/angry); P06 (Sleep disturbance); P20 (Memory disturbance); P21 (Overactive child); P22 (Child behaviour symptom/complaint); P23 (Adolescent behaviour symptom/complaint); P28 (Limited function/ disability); P29 (Psychological symptom/complaint other); P76 (Depressive disorder); P77(Suicide/suicide attempt); and P82 (Post-traumatic stress disorder). S.G. checked the consistency between the codes assigned by the MOA staff and the open field description concerned. If there was inconsistency, the ICPC code was removed.
The longitudinal design of this study required the use of incidence data. Therefore, case status allocation also depended on when the ICPC code was recorded on the problem list. Diagnoses recorded in the first 6 months after arrival in reception were not used in the case status allocation, as many of these problems were recorded during the initial preventive health assessment offered by the PCH. This makes it unlikely that these mental distress problems were causally related to relocations.
Children for whom one of the mental distress ICPC codes was recorded in the first 6 months were nevertheless included in the study population. Although repeated recording of the same ICPC code was not possible, new ICPC codes may have been recorded for these children. Whether or not mental distress was recorded in the first 6 months after arrival is included in the analysis as an independent variable. The date of case status allocation was based on the diagnosis date of the first ICPC code included in the case definition, recorded after 6 months in reception.
Time-dependent variables
To take the dynamics of the asylum population into account, we modified the dataset to allow incidence calculations and an age-period-cohort analysis. We divided the data for each individual child into length-of-stay intervals, and constructed separate records for every interval. The following intervals were constructed: 0-5, 6-11, 12-23, 24-35, 36-47 and 48 months or more. Time-dependent variables are interval specific.
If mental distress was diagnosed during an interval, this automatically became the last interval for that child, as this was the end point of the study. If mental distress was not recorded, the last record for a child was the length-of-stay interval in which the date of his or her 18th birthday fell, the date the child left reception or the end date of the study, whichever came first. The length of stay in that interval is the difference between the starting date of the length-ofstay interval and the first of the above dates, expressed in months.
Relocation indicators
Earlier studies used the number of relocations between asylum-seeker centres that children had undergone.
10,12 However, we assumed that the effect of relocations may also depend on the time between relocations. Therefore, we constructed the number of relocations and the annual relocation rate. These relocation indicators were constructed separately for each length-of-stay interval. The number of relocations is the number up to and including the lengthof-stay interval concerned. The annual relocation rate is calculated as the number of relocations up to and including the interval concerned, divided by the number of months between arrival in reception and the end date of the length-of-stay interval and multiplied by 12. Categorization of the relocation indicators was based on a distribution of person-years per category that was as equal as possible.
Fixed variables
The variable 'family composition' is dichotomous, and reflects whether a male caregiver was part of the social unit at any time during the study period. Changes in parental composition during stay in reception were not taken into account. 'Number of children' is the number of children under 18 years of age in the social unit at arrival in The Netherlands. The variable 'teenage mother' is positive when the age difference between the mother and the eldest child in the social unit is less than 19 years. 'Country of origin' is the country recorded by the immigration department; in general, this is the country of nationality. Only countries with sufficient numbers of children represented were analysed separately. The children from all other countries together formed the reference group.
Personal exposure to violence and diagnosis of PTSD or depression in the child's mother are used as vulnerability factors, as studies have shown that these factors are associated with mental health problems in asylum-seeking children. 1, 3, 4, 7, 12, [17] [18] [19] The variable 'personal exposure to violence' of the child is dichotomous and labelled 'yes' if the field 'personal exposure to violence' was filled in during the intake, or if ICPC code Z25 (Assault/harmful event) or one of its sub-codes was recorded on the child's problem list. The variable 'PTSD or depression in the mother' is based on the presence of the ICPC code P02.3 (Posttraumatic stress disorder according to DSM-IV criteria) or P76 (Depression) on the mother's problem list. No distinction was made between whether these problems were recorded before or after recording the mental distress problem for the child, as many mothers will have suffered from these mental health problems some time before the diagnosis.
Analyses
Incidence rates of newly recorded mental distress were calculated as the number of recorded cases per 1000 person-years. Survival analysis methods were used to estimate the likelihood of the dependent variable 'newly recorded mental distress'. 20 The time variable is the number of months in an interval. The fixed independent variables were 'sex', 'age at arrival', 'family composition', 'number of children in unit', 'teenage mother', 'country of origin', 'mental distress recorded in the first 6 months after arrival', 'personal exposure to violence' and 'diagnosis of PTSD or depression in the child's mother'. Time-related independent variables were 'age at start of interval', 'calendar year at start of interval', 'length of stay at start of interval', 'number of relocations' and 'annual relocation rate'. We fit Cox regression models to estimate each independent variable's association with mental distress. Results of Cox regression models are shown as relative risks (RR) with 95% confidence intervals (CI). Statistical Software SPSS (IBM SPSS Inc., Version 19.0) was used for all analyses.
Results
The total number of asylum-seeking children included in the study was 8047. The average number of months that children were included in the study was 33. The study population consisted of slightly more boys than girls; nearly two-thirds were aged between 4 and 11 years at arrival. The most common countries of origin were Afghanistan and countries of the former Soviet Union (Table 1) . Nearly 40% of the children had undergone three or more relocations. Only 4.5% of the children had not been relocated during the study period.
For 1034 of the children (12.8%), one or more mental distress problems were recorded in the first 6 months after arrival. For 26.3% of the children, at least one mental distress problem was recorded during the study period. Table 1 presents the correlates of the incidence of newly recorded mental distress problems after 6 months length of stay.
The RR for newly recorded mental distress was higher for boys than for girls in children aged 4 to 11 years, with an opposite pattern in children aged 12 to 17 years ( Table 2 ). The risk increased with increasing age at arrival, was higher for single children than for children who were in reception with brothers or sisters and was higher in children with a teenage mother. Children from Iran had the highest RR for newly recorded mental distress compared with the reference group in both age groups ( Table 2 ). The lowest RRs were found for children from Iraq in both age groups. Risk differences were found between the calendar years, with 2000-01 being the period with the lowest risk. With increasing length of stay, the RR for recorded mental distress decreased in both age groups.
For children with an annual relocation rate of more than one per year, the RR was 2.70 times higher than for children with a low annual relocation rate ( Table 3) . The effect was greater in 12 to 17-year-olds than in the younger children; an increased risk for the intermediate level of the annual relocation rate was found only for 12 to 17-year-olds (Table 3 ). The RR for recorded mental distress did not increase with the number of relocations in both age groups ( Table 3) . As the risk for recorded mental distress did not increase with the number of relocations, we analysed the effect of the vulnerability factors for the annual relocation rate only.
A high annual relocation rate was associated with a larger increase in the relative risk for recorded mental distress in children with mental distress recorded in the first 6 months, children with recorded violence exposure and children with a mother diagnosed with depression of PTSD compared with children without these vulnerability factors (Table 4 ). An intermediate relocation rate was associated with an increased risk for recorded mental distress in children with, but not in children without, these vulnerability factors (Table 4) .
Discussion
A high annual relocation rate between asylum-seeker centres was associated with an increased risk for newly recorded mental distress in asylum-seeking children. The risk increase associated with a high relocation rate, was higher in vulnerable children compared with children without the vulnerability factors.
Strengths and weaknesses
The large size of the study population, the national coverage, the combination of data from preventive and curative consultations and the length of the study period are strong features of our study. Further advantages are the availability of detailed individual, social unit and reception data, which allowed inclusion of a considerable number of potential risk factors. In addition, the influence of confounding in this study was limited as the reasons for relocation were almost entirely administrative in nature and consequently the allocation of the exposure (relocations) may be considered random.
Besides the important advantages, some disadvantages of using registry data must be mentioned. Despite the availability of data from preventive and curative consultations, mental distress problems may have been missed, and this may be associated with the risk factors studied. Relocations might decrease the chances of diagnosing mental distress, for example, because the stay in a centre may be too short to allow health professionals to get to know a child, and because parents and children might be less likely to share mental distress with new health staff. On the other hand, relocations might increase the chance of diagnosis and recording of new mental distress symptoms, because a consultation or home visit is scheduled after each relocation. This might explain why the incidence of recorded mental distress decreased with an increasing total number of relocations. However, this does not explain our finding that recorded incidence is positively related to the annual relocation rate.
The use of information recorded by health care providers implies that no stringent case definitions were used to describe children's mental distress symptoms. We studied a broad group of mental distress diagnoses that includes different mental health problems and different levels of severity. The effect of relocations might be different for different mental health problems (e.g. PTSD, depression and anxiety) and for different levels of severity of mental distress. To study the existence and size of such differences, larger study populations would be required.
Because of differences in reception conditions as well as in health care provision, it might not be possible to generalize the results of this study to asylumseeking children in other countries. 
Effects of relocations on mental distress
The negative associations we observed between mental health and the annual relocation rate were not observed for relocations in terms of total numbers. This contrast is related to the different associations between these two relocation indicators and length of stay in reception. High rates of relocations were observed particularly during the first 2 years of residence, whereas high cumulative numbers of relocations were observed mainly when children lived 3 years or more in asylum-seeker centres. As previous studies were based on cross-sectional data, they could measure the occurrence of relocations only in terms of total number of relocations. The negative associations observed in these cross-sectional studies between the number of relocations and mental health may actually reflect the effect of high annual relocation rates in the first years of residence. Relocations may have a negative effect on potential protective factors such as peer support, forming close relationships with caring adults, school connectedness and sense of belonging. 4, 9 Especially with frequent relocations, children might start to feel that making new friends and establishing other connections is not worthwhile. Relocations may also affect the parents. Furthermore, those children and their families who have not stayed in a centre for an extended period may have been less likely to have received adequate care and support, as relocations interrupt their contact with health and other professionals.
With frequent relocation, children who had been exposed to violence and children whose mothers had been diagnosed with PTSD or depression seemed to be at increased risk of newly recorded mental distress. This adds to the theory that cumulative adversities exert more powerful effects than a single factor alone, and that the most harmful pathways for mental health are those that involve exposure to violence. 4 Parents with PTSD and depression can be emotionally and functionally unavailable to their children. 18 Their absence might be felt particularly among frequently relocated children, who might have a greater need for parental support in a new environment.
The decrease in the risk for recorded mental distress over time is in line with findings in a longitudinal study in refugee children in Denmark where after 8-9 years a reduction in the prevalence of psychological problems was observed. 9 Other studies, however, found an increase in mental distress with length of stay or did not observe an association with length of stay. 10, 12 An explanation for these findings could be the cross-sectional design of these studies. More longitudinal studies are needed to get insight into the development of mental distress over time and into factors that may contribute to the prevention of mental distress.
Conclusions and implications
A high frequency of relocations between asylumseeker centres was associated with an increase in mental health problems among asylum-seeking children. The risk increase was especially high in vulnerable children. These findings lend support to the evidence that the accumulation of adversities that asylum-seeking children face worsens their health outcomes.
The results of our study suggest that policies aimed at minimizing relocations in the host country could contribute to the prevention of mental distress among asylum-seeking children. Health professionals might contribute to the health and well-being of asylum seekers by monitoring whether relocated asylumseeking children and their parents need extra support, especially in the case of vulnerable children.
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